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SEQUENCE LISTING 

<110> E.I. du Pont de Nemours and Company 

<120> Wuschel(WUS) Gene Homologs 

<130> BB1410 PCT 

<140> 
<141> 

<150> 60/157216 

<151> 1999-10-01 

<160> 25 



<170> Microsoft Office 97 

<210> 1 
<211> 462 
<212> DNA 
<213> Zea mays 



<400> 1 

gaggaagatc 

tagcaagcag 

catatagctg 

ctgcaaacta 

tgagcgggcg 

tcctgacgga 

tctccaacca 

caaaacaaaa 



ccggaagcaa 
cagcgcagct 
aagcaaatat 
cagggtgtag 
ggtaggcgtc 
gctcttccgc 
actcagcgcc 
aggccgcgag 



ccaaatcaga 
atagcttctt 
atccacttgc 
tgatcgtcga 
aagtgcgggc 
gcggggctgc 
tttgggaagg 
cggcaacaac 



agcagaagct 
gcactcgacc 
ttaactggcg 
tcggctacat 
ggtggaaccc 
ggacgcccag 
gggagaacaa 
aaaagaagcg 



agagctacta 
atcgatcgct 
gtgtagtgta 
atcatatacc 
tacggcggag 
cacggagcag 
aaacgtcctc 
cc 



gtttttgcat 60 
acaaaccaca 120 
gctgcgatcg 180 
atggaggcgc 240 
caggtgaagg 300 
attcagcgca 360 
ctaacgggtc 420 
4 62 



<210> 2 
<211> 77 
<212> PRT 
<213> Zea mays 

<400> 2 

Met Glu Ala Leu Ser Gly Arg Val Gly Val Lys Cys Gly Arg Trp Asn 
15 10 15 

Pro Thr Ala Glu Gin Val Lys Val Leu Thr Glu Leu Phe Arg Ala Gly 
20 25 30 

Leu Arg Thr Pro Ser Thr Glu Gin lie Gin Arg lie Ser Asn Gin Leu 
35 40 45 

Ser Ala Phe Gly Lys Gly Glu Asn Lys Asn Val Leu Leu Thr Gly Pro 
50 55 60 

Lys Gin Lys Gly Arg Glu Arg Gin Gin Gin Lys Lys Arg 
65 70 75 



<210> 3 
<211> 1338 
<212> DNA 
<213> Zea mays 
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<400> 3 

gcacgaggag 

tttgcattag 

aaccacacat 

gcgatcgctg 

gaggcgctga 

gtgaaggtcc 

cagcgcatct 

tggttccaga 

tcgtcgtcct 

ggtgccgcct 

gagagcaagc 

agggacgtgg 

gagacgctag 

cggtcgtacg 

gacgtctccg 

cagtagcagc 

gccttgtcga 

tgtgtgagat 

agtatcgctg 

gagcatgcag 

ccggatgcgc 

atggcatata 

aaaaaaaaaa 



gaagatcccg 
caagcagcag 
atagctgaag 
caaactacag 
gcgggcgggt 
tgacggagct 
ccacccacct 
accacaaggc 
cccccgacag 
cgcagtcgca 
gggaggccag 
tggagcagca 
agctcttccc 
tcagaggcat 
ccggccggga 
tgatcgaccg 
acgcatcatt 
gtggaaatac 
ccctaccaaa 
ctgctgctga 
tgcgtgccac 
cggaaattaa 
aaaaaaaa 



gaagcaacca 
cgcagctata 
caaatatatc 
ggtgtagtga 
aggcgtcaag 
cttccgcgcg 
cagcgccttc 
ccgcgagcgc 
cggcagcggc 
cgacgccgac 
aagctatggc 
ggaggcgtcg 
cctcaagtcg 
cgccgccacc 
tccgccgctc 
tcgacgcatg 
gtgtagtcct 
gcatatatat 
cgacgtacgt 
gatttcaact 
tttttttttc 
ttaacctttg 



aatcagaagc 
gcttcttgca 
cacttgctta 
tcgtcgatcg 
tgcgggcggt 
gggctgcgga 
ggcaaggtgg 
caccaccaca 
aggggaagca 
gccgacgccg 
caccatcacc 
ccgtcgtggg 
tacggcgacc 
agcgagcagt 
gagctcaggc 
catgcacgta 
tgggttctag 
aagctgtaga 
tgcataaaga 
gcccttttcg 
gttcatttat 
tgctccctaa 



agaagctaga 

ctcgaccat c 

actggcggtg 

gctacatatc 

ggaaccctac 

cgcccagcac, 

agagcaagaa 

agaagcgccg 

acaacgagga 

acctcgtgct 

ggctcgtgac 

agcggccgac 

tcgaggcggc 

gcagggagtt 

tctgcagctt 

ctgcgtgctg 

ctaataccga 

acgtacgtac 

atctgagagg 

ctgatctttt 

gctggtctgt 



gctactagtt 
gatcgctaca 
tagtgtagct 
atataccatg 
ggcggagcag 
ggagcagatc 
cgtcttctac 
ccgcggcgcg 
agacggccgt 
gcaaccgcca 
atgctacgtc 
gagggaggtg 
ggagaaggtc 
gtccttcttc 
cggtccctag 
ctgtgcagtg 
catgaaaaga 
gtacgcgcgt 
gtcagggaat 
catcatgagg 
gccctcatgc 



aaaaaaaaaa aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1338 



<210> 4 
<211> 220 
<212> PRT 
<213> Zea mays 

<400> 4 

Met Glu Ala Leu 
1 

Pro Thr Ala Glu 
20 

Leu Arg Thr Pro 

35 

Ser Ala Phe Gly 
50 

Asn His Lys Ala 
65 

Ala Ser Ser Ser 



Glu Glu Asp Gly 
100 

Asp Ala Asp Leu 
115 

Ser Tyr Gly His 
130 



Ser Gly Arg Val 
5 

Gin Val Lys Val 



Ser Thr Glu Gin 
40 

Lys Val Glu Ser 
55 

Arg Glu Arg His 
70 

Ser Pro Asp Ser 
85 

Arg Gly Ala Ala 



Val Leu Gin Pro 
120 

His His Arg Leu 
135 



Gly Val Lys Cys 
10 

Leu Thr Glu Leu 
25 

lie Gin Arg lie 



Lys Asn Val Phe 
60 

His His Lys Lys 
75 

Gly Ser Gly Arg 
90 

Ser Gin Ser His 
105 

Pro Glu Ser Lys 



Val Thr Cys Tyr 
140 



Gly Arg Trp Asn 
15 

Phe Arg Ala Gly 
30 

Ser Thr His Leu 
45 

Tyr Trp Phe Gin 



Arg Arg Arg Gly 
80 

Gly Ser Asn Asn 
95 

Asp Ala Asp Ala 
110 

Arg Glu Ala Arg 
125 

Val Arg Asp Val 
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Val Glu Gin Gin 
145 

Val Glu Thr Leu 



Ala Ala Glu Lys 
180 

Glu Gin Cys Arg 
195 

Pro Pro Leu Glu 
210 



Glu Ala Ser Pro 
150 

Glu Leu Phe Pro 
165 

Val Arg Ser Tyr 



Glu Leu Ser Phe 
200 

Leu Arg Leu Cys 
215 



Ser Trp Glu Arg 
155 

Leu Lys Ser Tyr 
170 

Val Arg Gly lie 
185 

Phe Asp Val Ser 



Ser Phe Gly Pro 
220 



Pro Thr Arg Glu 
160 

Gly Asp Leu Glu 
175 

Ala Ala Thr Ser 
190 

Ala Gly Arg Asp 
205 



<210> 5 
<211> 720 
<212> DNA 
<213> Zea mays 



<400> 5 

atggcggcca 

gcgccggcgg 

atgctgaagg 

cgcatcaccg 

ttccagaacc 

gtgcccgccg 

tcgccgccgc 

aatggcggcg 

gccatggcca 

cattgcgcgc 

gtatatataa 

acgggcagct 



atgcgggcgg 
tgtgccgccc 
agctctacta 
ccatgctgcg 
acaaggcccg 
ccggcgcggc 
cttcaggcgc 
gatcggctgt 
ccgagacatg 
agtttcacgt 
ctgttaggta 
cgtcgcagtg 



cggtggagcg 
cagcggctcg 
cggctgcggc 
gcagcacggc 
cgagcgccag 
ggacgccacc 
ggcgcctccc 
gctgctggac 
cttcctgcag 
tcgtacgtac 
cggcggtgcg 
gccacgcttc 



ggaggaggca 
cggtggacgc 
atccggtcgc 
aagatcgagg 
aagcgccgcc 
accagccaac 
tcgcccaccc 
acgagttccg 
gtcggtgctg 
gagttgatcg 
cgcccgcagg 
tcgtcgtcgg 



gcggcagcgg 
cgacgccgga 
ccagctcgga 
gcaagaacgt 
tcaccagcct 
tcggcgtcct 
tcggtttata 
actggggcag 
tagtacgttc 
ccgcgtcgtt 
actacatggg 
acacgataat 



cagcgtggct 60 
gcagatcagg 120 
gcagatccag 180 
cttctactgg 240 
cgacgtcaac 300 
ctcgctgtcg 360 
cgccgccggc 420 
cagcggcgct 4 80 
ttttcttggg 540 
ccatccaccg 600 
cgtgacggac 660 
ggcggcggcc 720 



<210> 6 
<211> 238 
<212> PRT 
<213> Zea mays 

<400> 6 

Met Ala Ala Asn Ala Gly Gly Gly Gly Ala Gly Gly Gly Ser Gly Ser 
15 10 15 

Gly Ser Val Ala Ala Pro Ala Val Cys Arg Pro Ser Gly Ser Arg Trp 
20 25 30 

Thr Pro Thr Pro Glu Gin lie Arg Met Leu Lys Glu Leu Tyr Tyr Gly 
35 40 45 

Cys Gly lie Arg Ser Pro Ser Ser Glu Gin lie Gin Arg lie Thr Ala 
50 55 60 

Met Leu Arg Gin His Gly Lys lie Glu Gly Lys Asn Val Phe Tyr Trp 
65 70 75 80 

Phe Gin Asn His Lys Ala Arg Glu Arg Gin Lys Arg Arg Leu Thr Ser 
85 90 95 
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Leu Asp Val Asn 
100 

Gin Leu Gly Val 
115 

Pro Pro Ser Pro 
130 

Ser Ala Val Leu 
145 

Ala Met Ala Thr 



Ser Phe Leu Gly 
180 

lie Ala Ala Ser 
195 

Gly Ala Arg Pro 
210 

Ser Gin Trp Pro 
225 



Val Pro Ala Ala 



Leu Ser Leu Ser 
120 

Thr Leu Gly Leu 
135 

Leu Asp Thr Ser 
150 

Glu Thr Cys Phe 
165 

His Cys Ala Gin 



Phe His Pro Pro 
200 

Gin Asp Tyr Met 
215 

Arg Phe Ser Ser 
230 



Gly Ala Ala Asp 
105 

Ser Pro Pro Pro 



Tyr Ala Ala Gly 
140 

Ser Asp Trp Gly 
155 

Leu Gin Val Gly 
170 

Phe His Val Arg 
185 

Val Tyr lie Thr 



Gly Val Thr Asp 
220 

Ser Asp Thr lie 
235 



Ala Thr Thr Ser 
110 

Ser Gly Ala Ala 
125 

Asn Gly Gly Gly 



Ser Ser Gly Ala 
160 

Ala Val Val Arg 
175 

Thr Tyr Glu Leu 
190 

Val Arg Tyr Gly 
205 

Thr Gly Ser Ser 



Met Ala 



<210> 7 
<211> 767 
<212> DNA 
<213> Zea mays 



<400> 7 

ccacgcgtcc 

ggccaatgcg 

ggcggtgtgc 

gaaggagctc 

caccgccatg 

gaaccacaag 

cgccgccggc 

gccgccttca 

cggcggatcg 

ggccaccgag 

cgcgcagttt 

tataactgtt 

cagctcgtcg 



gagctaggtc 
ggcggcggtg 
cgccccagcg 
tactacggct 
ctgcggcagc 
gcccgcgagc 
gcggccgacg 
ggcgcggcgc 
gctgtgctgc 
acatgcttcc 
cacgttcgta 
aggtacggcg 
cagtggccac 



acagaagcgc 
gagcgggagg 
gctcgcggtg 
gcggcatccg 
acggcaagat 
gccagaagcg 
ccaccaccag 
ctccctcgcc 
tggacacgag 
tgcaggtcgg 
cgtacgagtt 
gtgcgcgccc 
gcttcgcgtc 



tcaggaaggc 
aggcagcggc 
gacgccgacg 
gtcgcccagc 
cgagggcaag 
ccgcctcacc 
ccaactcggc 
caccctcggc 
ttccgactgg 
tgctgtagta 
gatcgccgcg 
gcaggactac 
gtcggacacg 



cgctgagata 
agcggcagcg 
ccggagcaga 
tcggagcaga 
aacgtcttct 
agcctcgacg 
gtcctctcgc 
ttctacgccg 
ggcagcagcg 
cgttcttttc 
tcgttccatc 
atgggcgtga 
ataatgg 



gaggcatggc 60 
tggctgcgcc 120 
tcaggatgct 180 
tccagcgcat 240 
actggttcca 300 
tcaacgtgcc 360 
tgtcgtcgcc 420 
ccggcaatgg 480 
gcgctgccat 54 0 
ttgggcattg 600 
caccggtata 660 
cggacacggg 720 
767 



<210> 8 
<211> 237 
<212> PRT 
<213> Zea mays 

<400> 8 

Met Ala Ala Asn Ala Gly Gly Gly Gly Ala Gly Gly Gly Ser Gly Ser 
15 10 15 

Gly Ser Val Ala Ala Pro Ala Val Cys Arg Pro Ser Gly Ser Arg Trp 
20 25 30 
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Thr Pro Thr Pro Glu Gin lie Arg Met Leu Lys Glu Leu Tyr Tyr Gly 
35 40 45 

Cys Gly lie Arg Ser Pro Ser Ser Glu Gin lie Gin Arg lie Thr Ala 
50 55 60 

Met Leu Arg Gin His Gly Lys lie Glu Gly Lys Asn Val Phe Tyr Trp 
65 70 75 80 

Phe Gin Asn His Lys Ala Arg Glu Arg Gin Lys Arg Arg Leu Thr Ser 
85 90 95 

Leu Asp Val Asn Val Pro Ala Ala Gly Ala Ala Asp Ala Thr Thr Ser 
100 105 110 

Gin Leu Gly Val Leu Ser Leu Ser Ser Pro Pro Pro Ser Gly Ala Ala 
115 120 125 

Pro Pro Ser Pro Thr Leu Gly Phe Tyr Ala Ala Gly Asn Gly Gly Gly 
130 135 140 

Ser Ala Val Leu Leu Asp Thr Ser Ser Asp Trp Gly Ser Ser Gly Ala 
145 150 155 160 

Ala Met Ala Thr Glu Thr Cys Phe Leu Gin Val Gly Ala Val Val Arg 
165 170 175 

Ser Phe Leu Gly His Cys Ala Gin Phe His Val Arg Thr Tyr Glu Leu 
180 185 190 

lie Ala Ala Ser Phe His Pro Pro Val Tyr lie Thr Val Arg Tyr Gly 
195 200 205 

Gly Ala Arg Pro Gin Asp Tyr Met Gly Val Thr Asp Thr Gly Ser Ser 
210 215 220 

Ser Gin Trp Pro Arg Phe Ala Ser Ser Asp Thr lie Met 
225 230 235 



<210> 9 
<211> 1367 
<212> DNA 
<213> Zea mays 



<400> 9 

ccacgcgtcc 

aacaccatct 

cccgctattc 

ctggctatca 

gagccggtgc 

ttcaacagcg 

gagcgcttcg 

cgctcccgcc 

ggatcgcccc 

atgttcgcgc 

tcgtgcgagg 

tcgcggcaga 

gcccaccacg 



gcctcgatcc 
catcacatca 
ccagccttca 
tacctgtcga 
ggtcgcggtg 
gcatggtgaa 
gcgccgtggg 
ggcgccagcg 
ccacgagcgg 
acggcgccac 
ggatgatggg 
tgggctacgc 
agcagcagca 



atcacctttg 
catcagagca 
gtagcagcag 
catggaaggc 
gacgcccaag 
cccgcccaag 
cgacgccaac 
ccagctgcag 
cctcgcaccg 
ctacggctcg 
cgacctggac 
cagcggcggt 
gcagctttac 



catagcatat 
gagcagagca 
cagtacgtcg 
ggactgagcc 
ccggagcaga 
gacgagacgg 
gtcttctact 
gcgcaggcgg 
ggacacgcga 
tccgcgtccg 
tacggcggcg 
ggctccggct 
tactcgccgt 



atagcgcagc 
gagcatcacc 
cgccctgccc 
cggagcggca 
tactcatcct 
tccgcatccg 
ggttccagaa 
cggcctcctc 
cggcttcgtc 
cgtcctggcc 
gcgacgacct 
ccgcgtcctc 
gccagccagc 



agctcgacga 
cgatcccgat 
atcgatccat 
cgcggcggcg 
cgagtccatc 
caagctgctg 
ccgccgctcc 
gtcctcgtcg 
gacggcgggg 
gccgccgccg 
gttcgccatc 
ggcggccgtc 
gagcatgacg 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
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gtgttcatca atggcgtggc gacggaggtg ccgcgggggc cgatcgacct gcggtccatg 84 0 

ttcgggcagg acgtgatgct ggtgcactcc accgccggcc tcctccccgt caacgagtac 900 

ggcgtgctca cgcagagcct gcagatgggc gagagctact tcctggtcac gaggggctac 960 

taggtagcta gctatagcac attgcattgc cgacatggag accccagagc tagctgatgc 1020 

agtacacgta ctcctcctta ccatgcatgg aattggatgt tattcggatc gtcggagacg 1080 

catgcatgca ttgcatgctg cagtacctag tatctctgtc tctgtgtacg tgttcttcag 1140 

tgaatgtctg tcagctcttg ccgtccgtcc gtccgtccgg tgtagatcag aaaaaggagg 1200 

caaagaattc gataccagca gtgtgtgtgt gtgtgtttac tatatataaa gagagagaca 1260 

cacacaaaca aatagagtgt tgtacctacg acgcatccac atcgaacatc tatactaagt 1320 

atgtatgtaa tgatgaatca aaaaaaaaaa aaaaaaaaaa aaaaaag 1367 



<210> 10 

<211> 253 

<212> PRT 

<213> Zea mays 

<400> 10 

Met Glu Gly Gly Leu Ser Pro Glu Arg His Ala Ala Ala Glu Pro Val 
15 10 15 

Arg Ser Arg Trp Thr Pro Lys Pro Glu Gin lie Leu lie Leu Glu Ser 
20 25 30 

lie Phe Asn Ser Gly Met Val Asn Pro Pro Lys Asp Glu Thr Val Arg 
35 40 45 

lie Arg Lys Leu Leu Glu Arg Phe Gly Ala Val Gly Asp Ala Asn Val 
50 55 60 

Phe Tyr Trp Phe Gin Asn Arg Arg Ser Arg Ser Arg Arg Arg Gin Arg 
65 70 75 80 

Gin Leu Gin Ala Gin Ala Ala Ala Ser Ser Ser Ser Ser Gly Ser Pro 
85 90 95 

Pro Thr Ser Gly Leu Ala Pro Gly His Ala Thr Ala Ser Ser Thr Ala 
100 105 110 

Gly Met Phe Ala His Gly Ala Thr Tyr Gly Ser Ser Ala Ser Ala Ser 
115 120 125 

Trp Pro Pro Pro Pro Ser Cys Glu Gly Met Met Gly Asp Leu Asp Tyr 
130 135 140 

Gly Gly Gly Asp Asp Leu Phe. Ala lie Ser Arg Gin Met Gly Tyr Ala 
145 150 155 160 

Ser Gly Gly Gly Ser Gly Ser Ala Ser Ser Ala Ala Val Ala His His 
165 170 175 

Glu Gin Gin Gin Gin Leu Tyr Tyr Ser Pro Cys Gin Pro Ala Ser Met 
180 185 190 

Thr Val Phe lie Asn Gly Val Ala Thr Glu Val Pro Arg Gly Pro lie 
195 '200 205 

Asp Leu Arg Ser Met Phe Gly Gin Asp Val Met Leu Val His Ser Thr 
210 215 220 
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Ala Gly Leu Leu Pro Val Asn Glu Tyr Gly Val Leu Thr Gin Ser Leu 
225 230 235 240 

Gin Met Gly Glu Ser Tyr Phe Leu Val Thr Arg Gly Tyr 

245 250 



<210> 11 
<211> 513 
<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 
<222> (63) 

<220> 

<221> unsure 
<222> (185) 

<220> 

<221> unsure 
<222> (190) 

<220> 

<221> unsure 
<222> (297) 

<220> 

<221> unsure 
<222> (343) 

<220> 

<221> unsure 
<222> (362) 

<220> 

<221> unsure 
<222> (368) 

<220> 

<221> unsure 
<222> (387) 

<220> 

<221> unsure 
<222> (444) 

<220> 

<221> unsure 
<222> (475) 

<220> 

<221> unsure 
<222> (480) 

<220> 

<221> unsure 
<222> (487) 



7 



WO 01/23575 



PCT/US00/26648 



<220> 

<221> unsure 
<222> (497) 

<400> 11 

gcggtacgcg tgggcgtacc aaggtagcag gtggccgtgc tggaggggct gtacgaacac 60 

ggnctgcgca cccccagcgc ggagcagata cagcagatca cgggcaggct gcgggagcac 120 

ggcgccatcg agggcaagaa cgtcttctac tggttccaga accacaaggc ccgccagcgc 180 

cagangcagn aagcaggaca gcttcgccta cttcagcagg ctcctccgcc ggcccccgcc 24 0 

gctgcccgtg ctctccatgc cccccgcgcc accgtaccat cacgcccgcg tcccggngcc 300 

gcccgcgaat accgatgccg attggcgccg ccgccgcccg ctngcattgc aaacgaacaa 360 

cngggggngc gcgtttttat cttacangaa acccattcta ctttgctgcc ccgcaagggc 420 

cccctgcaaa tgccgcctaa taantacccc aagcacagca acaacaacaa caagnaggtn 480 

aaagtcnttt tccattnccc aaaaatggaa gtt 513 



<210> 12 

<211> 89 

<212> PRT 

<213> Zea mays 

<220> 

<221> UNSURE 
<222> (53) 

<220> 

<221> UNSURE 
<222> (55) 

<400> 12 

Gin Val Ala Val Leu Glu Gly Leu Tyr Glu His Gly Leu Arg Thr Pro 
15 10 15 

Ser Ala Glu Gin lie Gin Gin lie Thr Gly Arg Leu Arg Glu His Gly 
20 25 30 

Ala lie Glu Gly Lys Asn Val Phe Tyr Trp Phe Gin Asn His Lys Ala 
35 40 45 

Arg Gin Arg Gin Xaa Gin Xaa Ala Gly Gin Leu Arg Leu Leu Gin Gin 
50 55 60 

Ala Pro Pro Pro Ala Pro Ala Ala Ala Arg Ala Leu His Ala Pro Arg 
65 70 75 80 

Ala Thr Val Pro Ser Arg Pro Arg Pro 
85 



<210> 13 
<211> 1194 
<212> DNA 
<213> Zea mays 

<400> 13 

ccacgcgtcc gcggacgcgt 
cgagcacggc ctgcgcaccc 
ggagcacggc gccatcgagg 
ccagcgccag aggcagaagc 
cccgccgctg cccgtgctct 



gggcgaccaa ggagcaggtg 
ccagcgcgga gcagatacag 
gcaagaacgt cttctactgg 
aggacagctt cgcctacttc 
ccatgccccc cgcgccaccg 



gccgtgctgg aggggctgta 60 

cagatcacgg gcaggctgcg 120 

ttccagaacc acaaggcccg 180 

agcaggctcc tccgccggcc 24 0 

taccatcacg cccgcgtccc 300 
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ggcgccgccc 
cggcggcgcg 
tgcaaatgcc 
catgtaccag 
ggcgcaccag 
cagccgcgag 
aggggcgcgc 
cgacagcgac 
agagcggcag 
tcgggctcca 
atgaaagccg 
ttgccttttg 
tgccgatcga 
tagcggagaa 
aaaaaaaaaa 



gcgataccga 
cgtgtgatct 
gcctactact 
tacccgagaa 
cagcagcagc 
acgctccagc 
cgccaacggc 
agcgacagcg 
ctccggcaag 
gtcctccgga 
agccagacgt 
ttgggttatt 
accaaaacag 
atgctactag 
aaaaaaaaaa 



tgccgatggc 
acaggaaccc 
acccacagcc 
tggaggtagc 
acaacggcgc 
tgttcccgcc 
agtaataacg 
acagcgtccg 
ggcgtcgagg 
ggccgctgat 
tcgtgtgatc 
gcatgcatgg 
tttgcattgt 
tagcttcttt 
aaaaaaaaaa 



gccgccgccg 
attctacgtg 
acagcagcag 
cggccaggac 
cgggcaacaa 
tccagcccac 
actccctgac 
cttccatctc 
aggcgcccgc 
catgggactg 
tcgagtcgtc 
tgtgcttcat 
tgagttccgt 
ttaaaaaaaa 
aaaaaaaaaa 



cccgctgcat 
gctgcgccgc 
cagcagcagc 
aagatgatga 
ccgggacgcg 
cttcgtgctg 
gtcgacgtcg 
cgaggactcg 
gctgccgttc 
aggtagagcg 
gtcgatggac 
caactactgg 
accgtcctgt 
aaaaaaaaaa 
aaaaaaaaaa 



gcaacgacaa 
aggcgccccc 
aggtgacagt 
ccagggccgc 
ccggccaccc 
cggcacgaca 
acggcgactg 
gatggcctgg 
tatgacttct 
agctcgagtg 
ccggttgccg 
aagaagcctg 
agcaacaatg 
aaaaaaaaaa 
aaag 



360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1194 



<210> 14 
<211> 221 
<212> PRT 
<213> Zea mays 

<400> 14 

Trp Ala Thr Lys Glu Gin Vai Ala Vai Leu Glu Gly Leu Tyr Glu His 
15 10 15 

Gly Leu Arg Thr Pro Ser Ala Glu Gin lie Gin Gin lie Thr Gly Arg 
20 25 30 

Leu Arg Glu His Gly Ala lie Glu Gly Lys Asn Vai Phe Tyr Trp Phe 
35 40 45 

Gin Asn His Lys Ala Arg Gin Arg Gin Arg Gin Lys Gin Asp Ser Phe 
50 55 60 

Ala Tyr Phe Ser Arg Leu Leu Arg Arg Pro Pro Pro Leu Pro Vai Leu 
65 70 75 80 

Ser Met Pro Pro Ala Pro Pro Tyr His His Ala Arg Vai Pro Ala Pro 
85 90 95 

Pro Ala lie Pro Met Pro Met Ala Pro Pro Pro Pro Ala Ala Cys Asn 
100 105 110 

Asp Asn Gly Gly Ala Arg Vai lie Tyr Arg Asn Pro Phe Tyr Vai Ala 
115 120 125 

Ala Pro Gin Ala Pro Pro Ala Asn Ala Ala Tyr Tyr Tyr Pro Gin Pro 
130 135 140 

Gin Gin Gin Gin Gin Gin Gin Vai Thr Vai Met Tyr Gin Tyr Pro Arg 
145 150 155 160 

Met Glu Vai Ala Gly Gin Asp Lys Met Met Thr Arg Ala Ala Ala His 
165 170 175 

Gin Gin Gin Gin His Asn Gly Ala Gly Gin Gin Pro Gly Arg Ala Gly 
180 185 190 



9 



WO 01/23575 



PCT/US00/26648 



His Pro Ser Arg Glu Thr Leu Gin Leu Phe Pro Pro Pro Ala His Leu 

195 200 205 

Arg Ala Ala Ala Arg Gin Gly Ala Arg Arg Gin Arg Gin 
210 215 220 



<210> 15 

<211> 506 

<212> DNA 

<213> Glycine max 

<220> 

<221> unsure 
<222> (19) 

<220> 

<221> unsure 
<222> (489) . - (490) 



<400> 15 

caacaagcta 

ggaaaggatc 

tagacatgtt 

aacagattac 

ggtttcaaaa 

catactgcaa 

atattgtttg 

tgtaggtatt 

ggcatgcann 



gtactagang 
aagtggtgct 
ggagaacttt 
ctctaggctt 
tcacaaagcg 
ttgctttctt 
caaaagagtg 
agctcaaggg 
agtgaacacc 



atggagagta 
cattcatcag 
tacaagcagg 
agggcttatg 
cgccaaagac 
catgcctccc 
gattcagctt 
attgagactg 
cggatt 



gtcacagtac 
tttcacgatg 
gaataaggac 
gttacatcga 
agaagctcaa 
accccatttg 
ttatcctcac 
ggtcctttgg 



tgcagaggat 
gagtcctaca 
tcccagcact 
gggaaaaaat 
gcagaagcaa 
ccaaaatgtt 
caaccaaagg 
catgctaaag 



gagagtggat 
aaggagcaaa 
gagcaaatac 
gtcttctact 
caaagcattg 
gtctgcgtcc 
tgcttgcaag 
aatatgtgat 



60 
120 
180 
240 
300 
360 
420 
480 
506 



<210> 16 

<211> 134 

<212> PRT 

<213> Glycine max 

<400> 16 

Met Glu Ser Ser His Ser Thr Ala Glu Asp Glu Ser Gly Trp Lys Gly 
15 10 15 

Ser Ser Gly Ala His Ser Ser Val Ser Arg Trp Ser Pro Thr Lys Glu 
20 25 30 

Gin lie Asp Met Leu Glu Asn Phe Tyr Lys Gin Gly lie Arg Thr Pro 
35 40 45 

Ser Thr Glu Gin lie Gin Gin lie Thr Ser Arg Leu Arg Ala Tyr Gly 
50 55 60 

Tyr lie Glu Gly Lys Asn Val Phe Tyr Trp Phe Gin Asn His Lys Ala 
65 70 75 80 

Arg Gin Arg Gin Lys Leu Lys Gin Lys Gin Gin Ser lie Ala Tyr Cys 
85 90 95 

Asn Cys Phe Leu His Ala Ser His Pro lie Cys Gin Asn Val Val Cys 
100 105 110 
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Val His lie Val Cys Lys Arg Val Asp Ser Ala Phe lie Leu Thr Asn 
115 120 125 

Gin Arg Cys Leu Gin Val 
130 



<210> 17 

<211> 844 

<212> DNA 

<213> Glycine max 



<400> 17 

gcacgagagt 

ttcatcagtt 

caagcaggga 

ggcttatggt 

ccaaagacag 

tgcctcccac 

attcagcttt 

tgagactggg 

ttataactat 

tattttggaa 

tattgctgtt 

aagaacgaag 

tactactttc 

ttgagtttaa 

aaaa 



cacagtactg 
tcacgatgga 
ataaggactc 
tacatcgagg 
aagctcaagc 
cccatttgcc 
tatcctcacc 
tcctttggca 
agcaccagta 
gaaaaaacaa 
gacgaaaatg 
gtatcgagat 
tttgagtagc 
cgtagtaaaa 



cagaggatga 
gtcctacaaa 
ccagcactga 
gaaaaaatgt 
agaagcaaca 
aaaatgttgt 
aaccaaaggt 
tgctaagaat 
accgtgaagc 
ctcatcactc 
gtcatcttgg 
agtgattaag 
tcgttgttca 
aaaaaaaaaa 



gagtggatgg 
ggagcaaata 
gcaaatacaa 
cttctactgg 
aagcattgca 
ctgcgctcca 
gcttgcaagt 
atgtgatggc 
cttaactcta 
tgttgatgtc 
aaatcaaccc 
tatcatcgac 
tcttcgaaat 
aaaaaaaaaa 



aaaggatcaa 
gacatgttgg 
cagattacct 
tttcaaaatc 
tactgcaatt 
tattgtttgc 
gtaggtatta 
atgcagagtg 
tttcctcttc 
accgacaaat 
tgctttaatt 
caaaactact 
gagttttatc 
aaaaaaaaaa 



gtggtgctca 
agaactttta 
ctaggcttag 
acaaagcgcg 
gctttcttca 
aaaagagtgg 
gctcaaggat 
aacacccgga 
atccaaccgg 
cttttgtttc 
ttcagtactg 
aacactgtac 
taattggata 
aaaaaaaaaa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
844 



<210> 18 

<211> 217 

<212> PRT 

<213> Glycine max 

<400> 18 

Ser His Ser Thr Ala Glu Asp Glu Ser Gly Trp Lys Gly Ser Ser Gly 
15 10 15 

Ala His Ser Ser Val Ser Arg Trp Ser Pro Thr Lys Glu Gin lie Asp 
20 25 30 

Met Leu Glu Asn Phe Tyr Lys Gin Gly lie Arg Thr Pro Ser Thr Glu 
35 40 45 

Gin lie Gin Gin lie Thr Ser Arg Leu Arg Ala Tyr Gly Tyr lie Glu 
50 55 60 

Gly Lys Asn Val Phe Tyr Trp Phe Gin Asn His Lys Ala Arg Gin Arg 
65 70 75 80 

Gin Lys Leu Lys Gin Lys Gin Gin Ser lie Ala Tyr Cys Asn Cys Phe 
85 90 95 

Leu His Ala Ser His Pro lie Cys Gin Asn Val Val Cys Ala Pro Tyr 
100 105 110 

Cys Leu Gin Lys Ser Gly Phe Ser Phe Tyr Pro His Gin Pro Lys Val 
115 . 120 125 
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Leu Ala Ser Val 
130 

Met Leu Arg lie 
145 

Tyr Ser Thr Ser 



Thr Gly lie Leu 
180 

Asp Lys Ser Phe 
195 

Asn Gin Pro Cys 
210 



Gly lie Ser Ser 
135 

Cys Asp Gly Met 
150 

Asn Arg Glu Ala 
165 

Glu Glu Lys Thr 



Val Ser lie Ala 
200 

Phe Asn Phe Gin 
215 



Arg lie Glu Thr 
140 

Gin Ser Glu His 
155 

Leu Thr Leu Phe 
170 

Thr His His Ser 
185 

Val Asp Glu Asn 



Tyr 



Gly Ser Phe Gly 



Pro Asp Tyr Asn 
160 

Pro Leu His Pro 
175 

Val Asp Val Thr 
190 

Gly His Leu Gly 
205 



<210> 19 

<211> 741 

<212> DNA 

<213> Glycine max 



<400> 19 

gcacgagaac 

atgtaaggac 

tagagaacct 

cctctaggct 

atcacaaagc 

gctttcttcg 

aacggagtgg 

gttcaactgg 

cggattgtaa 

aaaaaacaac 

atggtcatct 

agtgattagg 

aaaaaaaaaa 



aagctagtac 
tcattcatca 
ttacaagcag 
cagggcttat 
tcgtcaaaga 
tgcctcccac 
attcagcttt 
gcctttaggc 
ccgtgaagtc 
tcatcaagtg 
tggaaatcag 
tgttaattgt 
aaaaaaaaaa 



tagaagatgg 
gtttcacggt 
ggaataagga 
ggtcacatcg 
cagaagctga 
cccatttgcc 
tatcctcaac 
atgcaaagaa 
ttaactctct 
ccttcccttg 
cccttcttta 
cattgaccaa 
a 



agagtcacag 
ggagtcctac 
ctcccagcac 
agggaaagaa 
tgaagcaaca 
aaaatgttgc 
aatcgaaggt 
tgtttgatgg 
ttcctcttca 
cttcaacttc 
attttttcac 
aaaaacaact 



tagtgatgct 
aaaggagcaa 
tgagcaaata 
tgtcttctac 
aaccattgca 
ctgcgctcca 
gcttgcaagt 
catgcagagt 
tccaaccggc 
tgttgttgct 
tactgaacca 
aacatggcac 



gaggcggaga 60 
atagacatgt 120 
caacagatta 180 
tggtttcaaa 240 
tattccaatc 300 
tattgtttgc 360 
ggaggtataa 420 
agtgaacacc 480 
attttgaaag 540 
gttgatgaag 600 
aggtcgagag 660 
tactttgagt 720 
741 



<210> 20 

<211> 212 

<212> PRT 

<213> Glycine max 

<400> 20 

Met Glu Ser His Ser Ser Asp Ala Glu Ala Glu Asn Val Arg Thr His 
15 10 15 

Ser Ser Val Ser Arg Trp Ser Pro Thr Lys Glu Gin lie Asp Met Leu 
20 25 30 

Glu Asn Leu Tyr Lys Gin Gly lie Arg Thr Pro Ser Thr Glu Gin lie 
35 40 45 

Gin Gin lie Thr Ser Arg Leu Arg Ala Tyr Gly His He Glu Gly Lys 
50 55 60 

Asn Val Phe Tyr Trp Phe Gin Asn His Lys Ala Arg Gin Arg Gin Lys 
65 70 75 80 
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Leu Met Lys Gin 



Ser His Pro lie 
100 

Arg Ser Gly Phe 
115 

Gly Gly lie Ser 
130 

Gly Met Gin Ser 
145 

Leu Phe Pro Leu 



Gin Val Pro Ser 
180 

Gly His Leu Gly 
195 



Gin Thr lie Ala 
85 

Cys Gin Asn Val 



Ser Phe Tyr Pro 
120 

Ser Thr Gly Pro 
135 

Ser Glu His Pro 
150 

His Pro Thr Gly 
165 

Leu Ala Ser Thr 



Asn Gin Pro Phe 
200 



Tyr Ser Asn Arg 
90 

Ala Cys Ala Pro 
105 

Gin Gin Ser Lys 



Leu Gly Met Gin 
140 

Asp Cys Asn Arg 
155 

lie Leu Lys Glu 
170 

Ser Val Val Ala 
185 

Phe Asn Phe Phe 



Phe Leu Arg Ala 
95 

Tyr Cys Leu Gin 
110 

Val Leu Ala Ser 
125 

Arg Met Phe Asp 



Glu Val Leu Thr 
160 

Lys Thr Thr His 
175 

Val Asp Glu Asp 
190 

Thr Thr Glu Pro 
205 



Arg Ser Arg Glu 
210 



<210> 21 

<211> 906 

<212> DNA 

<213> Glycine max 



<400> 21 

accagctaaa attaagcatg 
cctccctcac actcgggtgc 
acaccatttc tccacctcat 
ctgaaagtgc ctccagaaaa 
acccatcttc accccagggc 
cgactcaaga acaaataggg 
atgctcaaca aatagagcag 
agaacgtgtt ctattggttc 
acaacytagg ccttgctcat 
gttgtgtaat taccactatg 
aagatagccc gttgaagaag 
aggaggaaca tagaactctg 
tgttttaatt gtttgaccaa 
gaacccttca ggctgattgg 
ctttcttctt tggttgtgtt 
aaaaaa 



aaggtgcatc agttcgcacg 
aaacgcttac gcccccttgc 
catcctgtta caaccttcga 
cttggaattg gatcctccga 
caggctgaaa cgcatattcc 
atattggaga tgctgtacag 
atcacagcac agcttagcaa 
caaaaccaca aagcacgcga 
agtcctcgta ctactctcac 
gacaccacaa aacgggggga 
tgtaggagct gggcgtttga 
gagcttttcc cattgcaccc 
tttaacgaga aatattttta 
aatgtatgtg ctttaattag 
gggaaagaag aaaacacaaa 



tggattctgg gagcacgaac 60 
ccccaagctt tccaacaccg 120 
cctcaagagc ttcatcaaac 180 
tgataatact aataagagag 240 
aggagggaca cggtggaatc 300 
aggagggatg cgaactccga 360 
gtacggcaag atcgaaggga 420 
gagacagaag cagaagcgta 480 
cacttcaccc ccctttagtt 54 0 
agtagtagaa agagaggagg 600 
gtacttggaa gaccaaagag 660 
ggaaggcaga tgaaggggtt 720 
gcttttaatt aattgtttct 780 
tttggtttag tttttcatca 840 
gtcgtctaca aaaaaaaaaa 900 

906 



<210> 22 

<211> 231 

<212> PRT 

<213> Glycine max 
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<400> 22 

Met Lys Val His Gin Phe 
1 5 

Leu Thr Leu Gly Cys Lys 
20 

Asn Thr Asp Thr lie Ser 
35 

Leu Lys Ser Phe lie Lys 
50 

Gly Ser Ser Asp Asp Asn 
65 70 

Gly Gin Ala Glu Thr His 
85 

Gin Glu Gin lie Gly lie 
100 

Thr Pro Asn Ala Gin Gin 
115 

Tyr Gly Lys lie Glu Gly 
130 

Lys Ala Arg Glu Arg Gin 
145 150 

His Ser Pro Arg Thr Thr 
165 

Val He Thr Thr Met Asp 
180 

Glu Glu Glu Asp Ser Pro 
195 

Tyr Leu Glu Asp Gin Arg 
210 

Pro Leu His Pro Glu Gly 
225 230 



Ala Arg Gly Phe Trp 
10 

Arg Leu Arg Pro Leu 
25 

Pro Pro His His Pro 
40 

Pro Glu Ser Ala Ser 
55 

Thr Asn Lys Arg Asp 
75 

He Pro Gly Gly Thr 
90 

Leu Glu Met Leu Tyr 
105 

He Glu Gin He Thr 
120 

Lys Asn Val Phe Tyr 
135 

Lys Gin Lys Arg Asn 
155 

Leu Thr Thr Ser Pro 
170 

Thr Thr Lys Arg Gly 
185 

Leu Lys Lys Cys Arg 
200 

Glu Glu Glu His Arg 
215 

Arg 



Glu His Glu Pro Ser 
15 

Ala Pro Lys Leu Ser 
30 

Val Thr Thr Phe Asp 
45 

Arg Lys Leu Gly He 
60 

Pro Ser Ser Pro Gin 
80 

Arg Trp Asn Pro Thr 
95 

Arg Gly Gly Met Arg 
110 

Ala Gin Leu Ser Lys 
125 

Trp Phe Gin Asn His 
140 

Asn Leu Gly Leu Ala 
160 

Pro Phe Ser Cys Cys 
175 

Glu Val Val Glu Arg 
190 

Ser Trp Ala Phe Glu 
205 

Thr Leu Glu Leu Phe 
220 



<210> 23 

<211> 904 

<212> DNA 

<213> Glycine max 

<400> 23 

cagcatgaag gtgcatcagt 
acttggctgc aagagattac 
tacccctttc gatctcaaga 
ctctgacgac actaagaagg 
agggacacgg tggaatccta 
agggatgcga actccgaatg 
cggcaagatc gaagggaaga 



tcacacgtgg attaatctgg 
gccctcttgc tcccaagctt 
gcttcatcag gcccgaaagt 
atccaccttc accccaaggc 
cgcaagaaca gataggcata 
ctcaacagat agagcagatc 
acgtgttcta ttggtttcag 



gagcacgaac ctttcctcac 60 
cccaacacca aaactatcac 120 
ggccccagaa aacccgtttc 180 
cagattgaaa cgcacccagg 240 
ttggagatgt tgtacaaagg 300 
actgtccagc ttggaaagta 360 
aatcacaaag cacgcgagag 420 
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acaaaagcag 
cagtgttgtt 
tagtccgtac 
gtcatcacct 
aggcagatga 
agttccgaat 
ttttttcttt 
ttaatgctat 
tagt 



aagcgcagca 
actttggaga 
aagaagaagt 
tgtgaacaag 
aggggtttga 
cgcagctgat 
gtattgggaa 
tcctgacttt 



gccttgcatc 
caacaagggg 
gcaggagatg 
aggaacatag 
gtttgattga 
tattgaatga 
agaagaaaga 
ggaaccaaaa 



ttctcatagt 
ggaagtggta 
ggtatttgac 
aactctggag 
ccatttatct 
atgtggttta 
caaagttgtc 
aaaaaaaaaa 



cctcgaactc 
gagagagatc 
tgcttggaag 
ctttttccat 
atcatttttc 
attaatttgc 
tctgatctgt 
aaaactcgga 



ccacaattca 
acgaggaaga 
aacaaaacat 
tgcacccgga 
actttgcttt 
tttacttttc 
actcttccac 
gagagcgaac 



480 
540 
600 
660 
720 
780 
840 
900 
904 



<210> 24 

<211> 221 

<212> PRT 

<213> Glycine max 

<400> 24 

Met Lys Val His Gin Phe Thr Arg Gly Leu lie Trp Glu His Glu Pro 
15 10 15 

Phe Leu Thr Leu Gly Cys Lys Arg Leu Arg Pro Leu Ala Pro Lys Leu 
20 25 30 

Pro Asn Thr Lys Thr lie Thr Thr Pro Phe Asp Leu Lys Ser Phe lie 
35 40 45 

Arg Pro Glu Ser Gly Pro Arg Lys Pro Val Ser Ser Asp Asp Thr Lys 
50 55 60 

Lys Asp Pro Pro Ser Pro Gin Gly Gin lie Glu Thr His Pro Gly Gly 
65 70 75 80 

Thr Arg Trp Asn Pro Thr Gin Glu Gin lie Gly lie Leu Glu Met Leu 

85 90 95 

Tyr Lys Gly Gly Met Arg Thr Pro Asn Ala Gin Gin lie Glu Gin lie 
100 105 110 

Thr Val Gin Leu Gly Lys Tyr Gly Lys lie Glu Gly Lys Asn Val Phe 
115 120 125 

Tyr Trp Phe Gin Asn His Lys Ala Arg Glu Arg Gin Lys Gin Lys Arg 
130 135 140 

Ser Ser Leu Ala Ser Ser His Ser Pro Arg Thr Pro Thr lie His Ser 
145 150 155 160 

Val Val Thr Leu Glu Thr Thr Arg Gly Glu Val Val Glu Arg Asp His 
165 170 175 

Glu Glu Asp Ser Pro Tyr Lys Lys Lys Cys Arg Arg Trp Val Phe Asp 
180 185 190 

Cys Leu Glu Glu Gin Asn Met Ser Ser Pro Cys Glu Gin Glu Glu His 
195 200 205 

Arg Thr Leu Glu Leu Phe Pro Leu His Pro Glu Gly Arg 
210 215 220 
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<210> 25 
<211> 291 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 25 

Met Glu Pro Pro Gin His Gin His His His His Gin Ala Asp Gin Glu 
15 10 15 

Ser Gly Asn Asn Asn Asn Lys Ser Gly Ser Gly Gly Tyr Thr Cys Arg 
20 25 30 

Gin Thr Ser Thr Arg Trp Thr Pro Thr Thr Glu Gin lie Lys lie Leu 
35 40 45 

Lys Glu Leu Tyr Tyr Asn Asn Ala lie Arg Ser Pro Thr Ala Asp Gin 
50 55 60 

lie Gin Lys lie Thr Ala Arg Leu Arg Gin Phe Gly Lys lie Glu Gly 
65 70 75 80 

Lys Asn Val Phe Tyr Trp Phe Gin Asn His Lys Ala Arg Glu Arg Gin 
85 90 95 

Lys Lys Arg Phe Asn Gly Thr Asn Met Thr Thr Pro Ser Ser Ser Pro 
100 105 110 

Asn Ser Val Met Met Ala Ala Asn Asp His Tyr His Pro Leu Leu His 
115 120 125 

His His His Gly Val Pro Met Gin Arg Pro Ala Asn Ser Val Asn Val 
130 135 140 

Lys Leu Asn Gin Asp His His Leu Tyr His His Asn Lys Pro Tyr Pro 
145 150 155 160 

Ser Phe Asn Asn Gly Asn Leu Asn His Ala Ser Ser Gly Thr Glu Cys 
165 170 175 

Gly Val Val Asn Ala Ser Asn Gly Tyr Met Ser Ser His Val Tyr Gly 
180 185 190 

Ser Met Glu Gin Asp Cys Ser Met Asn Tyr Asn Asn Val Gly Gly Gly 
195 200 205 

Trp Ala Asn Met Asp His His Tyr Ser Ser Ala Pro Tyr Asn Phe Phe 
210 215 220 

Asp Arg Ala Lys Pro Leu Phe Gly Leu Glu Gly His Gin Asp Glu Glu 
225 230 235 240 

Glu Cys Gly Gly Asp Ala Tyr Leu Glu His Arg Arg Thr Leu Pro Leu 
245 250 255 

Phe Pro Met His Gly Glu Asp His lie Asn Gly Gly Ser Gly Ala lie 
260 265 270 

Trp Lys Tyr Gly Gin Ser Glu Val Arg Pro Cys Ala Ser Leu Glu Leu 
275 280 285 
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Arg Leu Asn 
290 
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